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(57) Abstract: A high-frequency heating apparatus comprises a heating chamber, a high-frequency generator, a waveguide, an an- 
%^ tenna, a motor for rotating the antenna, and a stage (6) provided above and near the antenna to partition the heating chamber and 
^ made of dielectric. A rotary base on which an object to be heated is mounted is provided on the stage. A first magnet is provided 
to the antenna. A second magnet is provided on the rotary base at a place corresponding to the first magnet on the rotary base. By 
utilizing the magnetic coupling between the first and second magnets, the rotary base is rotated in synchronism with the rotation of 
the antenna While maintaining the advantages of conventional antenna high-frequency heating apparatuses, the heating efficiency 
by grill heating or oven heating is enhanced, and minute heating uniformness is achieved. 

S( 57 >^ : **^ l:: ^*Si^iKAniaSS-ei^. tinmmk. RSaR«±£fi±:. C(C7>f 
g g£(6)££«i*. &mmto£mw.TZtzft<D\Bl&£i£WLW.1S±\z& 



wo 2004/014107 Ai i inn iiuiiu n iiiiu inn nm nio nLuuii imi ran inn md inn mi iiinn mi on tin 



(74) ft 3 A: ft If {f$^ (SANO^hizuo); T 540-0032 *EJ& 
fit Osaka (JP). 



(81) Jt^Ei (Mfa): AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, 
DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, 
LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NI, NO, 
NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, 
SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, 
VN, YU, ZA, ZM, ZW. 



(84) tt£@ (&&): ARIPO (GH, GM, KE, LS, MW, MZ, 
SD, SL, SZ, TZ, UG, ZM, ZW), 3.— 7 y78H (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — O V 
(AT, BE, BG, CH, CY, CZ DE, DK, EE, ES, FI, FR, GB, 
GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, SI, SK, TR), 
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, 
ML, MR, NE, SN, TD, TG). 



WO 2004/014107 



PCT/JP2003/009495 



- 1 - 

w m w 



— ^ 5 ©$ft5 1 WNf&m 1 OJ^ffi^^^^^fc^jiTL^iioT^JP^ 1 OjSffi&C 

Zfr, v^bpy (ffijl^^g) 2^b^clt$^fciiJjil^f4, ttf 3 3^ 
ii»9;!JPf^HI!!p5tf>iWP 10 1 fabtium^lfc-ftcMZti, H]ijtei-5* — ^r-zf 

Isl^lb^i: UT^^^iJffl-T5 t>CD^ N M^f*#^BS6 1 - 1 3 3 5 9 
-^kfR^WBS 58-220387 #4^# % #fflBg 59-14294 -^$&£H§ 

ggtffcHBP 1 0 l©*Bf»M5a«^JRfi©«SEl£1ife^a3 2 «rKW\ iftfc* 

— 9 3 l -eiHi^^-e:^ i kfe& V) h a y 2 ;&>£>£fclt£ *L7ci^jg3g<£>®#£> 
fftSSr^b^^-cM p 1 0 1 d^&AiM 1 rtJ-*feW"t"S*^:-r*jfe5 0 ^<D^m 



WO 2004/014107 PCT/JP2003/009495 

rt©i*JBIi£*:::©S{&*P4 l d^»ltas4 2 — ir^as^^r, ^ur©ryrt 

m-tzx^xhz mz-tz&mw-i i-s o 5 7#-^«) „ »Rj»f3\ 

»P^^»$^:S^^^^v>o-CJ!jR^(7)jSffi^i:^5 0 Ufc^oT. g£ 



WO 2004/014107 PCT/JP2003/009495 

flRf^ 1 (*H-BB^: U ^ — ^V^^lllte^-er^fcfe^^ — ^ 5 0# 5 lfcuitr 
|Bit#^m8 3<D|S|^8 2=£r^L.T. ^ 8 F*I "eif #33 4& 8 3 ^rl&I^^^-C 
iZtf&UWVX^Z 0-21109 8-s§-4M^ wmw-i l-i 

2 116 1 „ 



WO 2004/014107 



PCT/JP2003/009495 




^-©|!HBl!:^iSbTt&IBIlHg|EP*tSrlHl*s$*S#l^i: L7c 0 



WO 2004/014107 PCT/JP2003/009495 

• 5 • 

r ^ kir <9 # »t fears i: \ mmtffr h ft s jna&^oj&ffi t <£> ra ti^^i® 

■t^9#^fc^^B^«!lSr^tt$P$t> *b"C*P^©JS®<iaSr«tt«flStt 
■*-<E>TffifcH8fcff«rBa«U -€:<D*SiSrWSi4SP*t"e«5©^0*b< N ^t-T^ 

#M&nw?m o (Dtmiz bv\ 



WO 2004/014107 



PCT/JP2003/009495 




- 6 - 



0 2 telH 1 Oft^^iXv^iEffi^TffilS. 
0 3 t±m 1 <7?m^ i^v^flUffi^rSnHU 

m 5 teT^T^t^— ^ ir^i^c^ Glutei- S^^i^li His 

in 6 nr^^-r^— fflzm-tmmm, 

m 8 texwi$<D— m^^i-nnm, 

m 9 fe3£Wi$(Dm(DM%7F-t¥-mm, 

m i ofe&mwKffi%m*i'^i?(Dm&mMBW*^-fjEmwTmms 

mil fi^K^^^^T-w^-^^ftii^^j^^i-iEffiifffiEis 

m 1 3 teTi/^r-rv}— m^-t^um, 
mi 4&T>'T-}-<Dm.<DM%7F-i'&nm, 

mi 5taHll 2©ryft^l^v^v > raiLfci: tog&£-$r®l2k 

HIl 6{±EI1 3^^g^3V^TIHI^S^BBebf^:i:^(Dgp^•^f®ll]. 

ei i 7 {i^^^^am^i/^v'^ftii^M^^-t-jEffiwsEi, 

in i 8 fin i 5 (Dm^-^^wuftWimm, 

m 1 9n^m(Dm^^^^<D^,(Dmmmm^im^mmm, 

021 a^m^m^-^^^^m^mmmm^-r^mmm, 

m 2 2 ttTt-^ SrlSWcm^ W^^THIteW^ffl-t-^^O^BffSHIs 



WO 2004/014107 PCT/JP2003/009495 




0 2 4 {±0 2 2<^m^W^v ? ^7K 5 P®f®0. 

0 2 7 fe*m*Mcoffl'M7 f * y^mi51IiJfti$7o-f + - b0> 

0 2 8 » #38 S©ii/n tt:<J:5^ 1 IH^B T *> 5 ftH«i & 7 * - ^ * - 

02 9 te^W^ftJ^n 5/^^<tsm2^1fe^BT"fe5iB^m^n-^-^ — 
h0> 

0 3 2^515©^-^^— zf^&cD-fcmmtof&mm&TF-riEmmmm. 

0 3 5 {±^^^^7-^^i«jl^AP^®5r^^!i0. 

036 teft&<DT^i-^^(Dmmmmmw*7F-tmffimmm, 

^ w & mm-r z> tz &> <d * & ^ 
*m m 5 m^ 1 v > s?<d—m ^-t^m^um £01 ^^-t- 0 ^ l -c -t <o e 



WO 2004/014107 PCT/JP2003/009495 

• — • 

Ml^^hn^ 2^m9#^b^ ^L-C1>5-^r 

^fiTVx^4^iai§:£*LTV^ 0 T^x"^4« > RfS*fc<Dgf&8&4 1 £ % gfl 
SP4 l<D±dfP^^9#ltb^Rffi^^lt|FP4 2t^f^ JfcltlfM 2tf>± 

^IBg£*LTV^ 0 HJi|£l§? 7 te, P)mW:<D3LWfc 7 1 t , t^ft7 1 (Djiffifc^ 
^$*Lfc^--7Vl^7 2i:^^-t-5 0 3:Jfft7 l^J^S^f^m^*:|fe7 5^fft 7 
6x3cW£tix^Z> S.¥fW-7 1 <£>jS®^f*|g 1 (DM^A 3fcM)fc-i-2>ltL 

ICI2©W7 3;£«<9ttttfe,*K -frL&«5 =fc 5 7 4^ttP>;tX 

3 £<£a^lft^^J: <9 3d$ffc7 l^m^U 7 1 Jb^f^tirCV^^ 
-^72^0^60 f 1 Ol5 4 3 It/I 2 © W 7 3 ©V^f tL^- 

ftf 3 SriioTT^v 1 ^-4C0^fgl5 4 1 (CS5 0 LTSilf SB 4 1 a>k*fc*tffl 

4 2 ic-IS*? ^nft*^ 1 rt^^lt^nSo r r XtkM%$ 4 2«^e-^ 9[e]ijte 



WO 2004/014107 PCT/JP2003/009495 

• 9 • 

V\, 

^y^r^<Dwm^^^^mw^fh^ 0 -r^^^> ituiB<£>i§<9, $cM&#js£ 

^fc«g£ 6 OitCTT-T 4 LTi^«&»?IM£> S ^i£j-«tt 

ISttU ^ <^>IhI^ 7 (D*r—~?;vi 2 ii^3fe&P» S SrS^So ^ 5 col^Si 
KlJ; 9 TVx^4^[Hi[tei-5 ^1 ©a^&4 3 ^2©I57 3 t (DM^^ 
-a-i-J; 9 j£IW7 1 ^/i-7 2 %lHl^i-<5o 0 3 t£^i-<fc 5 ic^V^n 

mm ©t — ^ h f^nm^ 1 o & ^axTU&ff $ ^tx v^ 5 <e> 

%T^^^-4©[H]^^<b|^C^ bTt*P^^4tg^^#^#x.^V^fc^6 N @5K 

H]^7CD^-^7 2 Ji^^R^S^r^, IlO»43iB2© 
m^7 3 £<D^lft,1&i^&*lJ/B It, T^x^"4<Z)|flIfe^J: t)|Uiifc-&7[E|iifc£i§: 
3„ fcfcU i(^^-a'^fiT>'^^4(DlHlfeji^^s »PS#»S ZMlttc'r— ~7 
;V7 2 ^^HJ^jg^^^^^ J; 5 (-i-Si^^^fc^o 7>ft4 £7" — -?/V7 2 
HJfeii^^i^ T >-Ti~ 4 tf> b^lt £ ttfci^J^^^^p^ s 



WO 2004/014107 PCT/JP2003/009495 

• -10- # 

fr7 l©J«te#?>f+t*e>*T/fc$:f&7 5' |if^7 2©TSS:gi$t, * 
i75' \cX Vt— 7 a* 7 2*%ftZ ; £Z>kmmz.mRiS'£Z>& 5l-1-5o 
#j&KJ;*U£ N j£8M£7 1 fcEIDjgg-CEUBi-S — ^7 1 

t#5i?(^5o fc*5> iS««EJnl»«tt*rfflV>5«|^T?*>oT|eIte^7S:^V^ 
ff «fcv\, 

m^&ymm.i&'&%:mm\^xmimis*kt^b\^ibz> 0 aion, -commas 

Jt«^##8rt^^:W:iJt^^«J*^9^M$^^-CV^5. Jt#*B#-9Wu R«t©*$&9 

i s$p±®^^^tbfc^35fe9 2 i N £§15 9 i 



WO 2004/014107 PCT/JP2003/009495 

mm-tzx 5^^:^t^^fP«■9tt«»rt8^c^l9#^■te>^^-cv^5 0 *fc, mt$9i(o 

2 (Dffi.^ 9 3 V) fl-tf b^Tl^o 

&H]if££i2:5„ fi©I¥4 3 ^12 015 9 3 i: ± 

mi lCt^Wy^m T>-^^4<^Jfelt$|5 4 2©±ffi|CR^|^)}J:^S 
KfigB (^ftd*fP*t) 4 7tf*BS!ttfe;ft/-CV^ 0 HHE-&7^tt«^6©±^I5l:iS$tb 
/t^m-Ctt, m 1 4 3 i:^2<D^7 3 £ ©«^^K <fc OTVrt 

4tfS_k;frfc:^i&i-3 23 N T>"7 l ^4 0»lt*fP4 2_b®^^$ttfciii^4 7 



WO 2004/014107 PCT/JP2003/009495 

• - 12 - # 

LTit;js?£&»pfM> s ^j^-tiltt5©T% ^pff*^ s a ^ < mmis ft 

1 (D*$i7 5 \^-zf;V7 2 (DTm&mteZ&te^ftnT', T—^/^7 2 
#71 

@13(', m 1 1 ©S^Uy^tftl L-CV>5Tl'7 i 7 u tf>^ : &0«:**-t\, -<Z> 
«tft^»:ltfaJ4 2©^«JJl«l5tU^*:*i4 8S^fflV^TV^S, i-*fc>*>s *$&4 8 

©_b^^#t$p4 2*3J;tfftiW4 4©±BS*>e>^ttJ-*-5«fc 5fcJMft4 8#*fc 

7>$r®l2l£l2I 1 5t*t. ^(DmfrbWhfrteX 5 ^ *cg-£ 6 (Dii^IUlS-F? 7 
SrlBBLTV^V^^l;:}*. *$|4 8 <D JiflS i: iKfi-£ 6 £ ©IfflfclfiHfcK d )&Sfc5 

— HMi4 8 ©T«8ttJPfft^: i ©jieMfc&ttLTv^. ^©^iTi^wy^ 

0!I*.fiJliJB«EiPjft^!W-«rff 5 £s ^ — 9 5 J: t> T ^T-T 

4tfS|eHBU i*U£#VMtL$&4 8 1 wHiaDM 

as 4 2 bum^KDmmbv^nmm&tstLZo ^^5A/, $t4 8«g 



WO 2004/014107 PCT/JP2003/009495 

I^<O^«lffilllrt:5mm£ATi:*t"5©* s 0* T ^X"^ 4 ©^t&ggjlttfS 5 mm 

£jg;t5 h T^x^-4(D^ltlfP4 2 kM3&Ml &m k <DmffiRX**&feW 3 ~*<D 

fc5d^e>t?*>«o <t 50* Lv^tbffi«tfiimm&T-e*>3. ^07yft©§ 

»jsgsi}*> m 1 5 ^ 4 8 <d jts^ffi (Dmms 6 tb t ©bsm a & 

pits i i: t J; t) Hl^i^iSt^ 5c 

* 5(D^»^«t «9TV7 i ^-4^|l]feb, £ftfc#VV£*&4 8tt*MBif 
6©T3!-tSr$StM-5o ^ia<3, fi»*W®3l^fcJ:<5*fet*Sl5 4 2©«*ft|fP© 

LftVJ: T^x^4 «rR»mHI$S&*5 £ k bfc, Il©154 3i: 

7 3 k(DmtS.#jyt3\tJfe£ •?|Hlte^7SrT^7 i ^4©|H«E^o-CR 

ah- niters «t 5 ic-r-<< > n©i^4 3©tM^itta5^ ttt 

Ml 7 (DM* ^ %C%tU4 2 a ©TE 5 #ltfcl 1 ©E^ 4 3 <D 

Tiv^-r mm'&m ^f,/i5ry7 : t©M^4 2 a^sot% & 

1 ©15 4 3 i I 2 ©15 7 3 t ©I^Wf $ tb5 0 Il©i5 
4 3©Tll!lte, «W4 1 3T*i^tV^©T\ ai4*t^b^5*n^l © 

mmkmi<om^4 zk(omxm^m3\t}^m^-r, ti/^-taowlmu* 

2 a ttR»t2l|EllB*T*#5o -©fc&. |frlBT^7 i ^-4©(Hlfe^jgHU-C^^7 
1 fcT^*r-}-4 k m CM&X'\b}& U 7 5 i^jf^5f^^7 2«TV 
^^4©|Ilte3i&©2ffiF<0i££-?lHl(Ei-5o <9 , f-^;>7 2±ICfg 



WO 2004/014107 PCT/JP2003/009495 




Ti/T-r ±<Dm<Dmw&M*:m i 9^i~ 0 mi 9©ryft4m Jefc*t«rc 

4 2b ©TB5©JH:£rtlte<Ml£"<\ US 1 ©$£^4 3 ©/¥#-£ D t>8^DP|f|5 4 1 5 
«rRW\ - <Dm&4 3 «:Ett)tt»"tTV>S 0 ^LT, Pfl*P 4 1 5 ©0H P*fP 
«rsp«^©5»tt«PW4 1 4T»BBJhb-CV^5„ i^5i^K:J:^tf, Jgl©«^4 
3©mtt*jH#©&e&&;a s ^£fc5£*^ «1&as*t4 1 4 ©iPX**^ i: 
9, **:3fe«©*Slft;asH*L*. 

^Koi^v^^^te^ilfll^^tMiS^^i 2 o ^-To El 2 o 
Ol^vy^tt, ^t£#*>bft5ifclt*B4 2 c ©JtS^il 1 (Om^A 3 iSrJ^ 

^«t«9, «tr«B4:w*fc % «t£*ta>e>fcsansfc£ i (Df&mtm i ©a^4 3 £©ra 
-ea^^j^^i^j^^-r, t^^^-4©^msp4 2 c f*Rm^iii^i-So — 

|g 1 ©J8S^4 3 ©±fl««:^M8i4*B*t4 1 6"C*>5©-e, mKDm^S4 3il2© 
7 3 £©»&tt*^f±?fcfi& 
T^7 t ^4©fl&©^3MSI8*IIS:BI 2 1 m^-f-„ HI 2 1 ©7yft4m Jfeltffi 

4 2 d©±®©j^^iRi^^^-e > ^i©^4 3©/?^ j; 9 ti^mv^nagp 4 1 s 

£rta!tf\ iil-B 1 ©a^& 4 33^19 f+^fetfCV^So ^LT, Dflg|$4 1 8 ©IB 

^BJ^^:^^s^^^v J ©ftil©llii^^ov^-CI^^.PJi-^ 0 xs^kiLfcMr 

ffigj£r|g|2 2M N ^UT|iIflg-&«rffifflL3a:v^^©jE®^fe^«£»fffiiaSr0 2 
3^^rtt^^-r o r©^f l^$?©;fc£fc«Mftfi* T^^^-4©^gP^Ei 2 



WO 2004/014107 PCT/JP2003/009495 

«EiBf»feSSriaflB^tb$*feV^^tts i2 2|^tl^ HUE'S 7 <D 
7 3 ©I«^-iaoT7yft4©@^^[H]^ 7 *ZlteitL|IlSg-£7 SrHUte 
* fc»PHM& S \ztotf g Srtttt 5 £ # tt, Tt-^ h ^ittfE^ &mm® S £r 

1, »2©i54 3, 7 3©«tfUfe^*:K:«to-riBlte-&7%lHHg-r5o 
il'MRft&^&^J: 9^Lfc3SSl£0 2 5tcS<3VNTS^^i-5o I2 5lt El 2 

& r © te— 0>j -e & « o 

T^X^-4^#Jh$-grfc^ST?Tt-^h^f^W)$*6^> mi<Oti&6* 3 a, 
4 3 b, 4 3 c <^?aSf*Tk— 9 h^<t5J!jpf|&^«t t> Jb#i"S 0 :it'!54 3 
a a*Tfc— * hteftfciag&UTV^fci&N flt^4 3 b *?m& 4 3 c fcfcb^TiHJE 

<d <d m.m _t# © w-mit a* m in z> . 

ms§«:, i^ja»pnaB#^«iejjiS[|g^iia 2 irr^T 1 ^- 4 trSjf^$^> t-^jp 

IrIH^^Ts iSl^illr^lt 577 ^ 2 8 ©WML l f:, 



WO 2004/014107 PCT/JP2003/009495 

• -16- * 

mmft<o f7^T©i?k3/f/i/2 9, ^7>jw-37 \z x oxmrnztizm i 

]) U-74 yfSW7 tmWfrMM\Z.&WitSfrX^Z> 0 "t(D h7^T©l*n 
-f/U29,h07y l^ — 74 >>fSW7 £M^Jfc> V^< O^O U *W 

tnh(DV \y—t^<D^s\^ 02 y 3 2K£^xmmtsnz>Wi2 y 

^^fyfSW2i:±t- ! 5'H, 0 3 V 3 3 m «t oTMPfl £*b50 3 y I — 7 
^fyfSW3iTt-^h, 14 y V— 3 4 «fc o Pfl £ *b50 4 y U — 
5/fSW4 bT^T-TA &mW}-fZ>T^y u 9 5. 0 5 V 3 5 Ciot 

H?§^£;ft505 y V — yfSW5 ^iSj^^|gi6^M2 1 l:W577^ 
3 9, I6UW3 6 ^«fcoT$lPfl£*L5 0 6 y U—74 yfSW6 £*F*9 
JflHBUi l/l^ y7°2 0tfe5„ 

HU 01 y U—3 1-^7 U W3 7I±HW2 7^£oTlEftM$l£^5 7J^ 

mxtZs ^(DfflfflMfetgmvx^Zo ^m^>2 7\-±yt74 v^-2 

3:*^ 2 3 fcLfcgaftSftTV^ ^*lb<D YT74 5>^2 2 N t-7*yf- 
*fc«!l#»2 7tt^gfl2 5, ^^3 0t%i^tl, 2 5 SrfjflJ 

^1 y 74 yfswi, 04 y 7^ yfsw4, 05 y ^-f 

01 y l/— j/f SW1MI7 y U—74 SW7©ONiaotb7V 

oT> T^I«oy2 4i50NUilW^S:Mt5o 04 yw 

5,fsw4©ON(:j:oT7y7t^^ 5a*Sbf£U «iot7y 

^■7-4*50(5-^5. 05 y 74 ^fSW5 N ^6!) W^^yf SW6WO 



WO 2004/014107 PCT/JP2003/009495 

• - » - • 

W — yfSW3 ^ON^iot, _ht — $ H N Tt — * h \Z. «fc 5j&nf&tfS?T*> 
r<E>£#. i4 !) V-^-f yf SW4 t>ON IXV>5©^ T^X"^4^S 

f 7!) yfSW7fiOF Ft^oWTs b7^T© 9 

: fi!Jj#Pgfl2 7 teiSflMWO^NSSr* El 2 7~g|3 h 

^oTRWtS. f f »^W*Ji^I^i 2 7-CffcS!H-5. H 2 7 KlSSV^ 
ffijflp|fl5 2 7 f**i\ ^TyT'SOlOdfcVt, jftf^SP 3 0 ^b©A*ti 

inl^^r^^^- h M£#&v> % ^rs'7 p S0 4 OfM^-f^ 

y-fS 0 5 OT'fl gl!) V — ^W yfSWl ^ONU &&ffi&ffift&UWM 
SrgttS:^^ 8<DmtimL 1 fc&JfcSl^ %A y V— j/fSW4*ON 
L7yrt4 SrHJflE$*x f6!J l — SW6 SrON Lf rtliffl©*- 

/y7^2 0^ilT^5, ^t-x y/0 6 0tl^ H&IS^X^^S 0 

77>>7'S0 7 l^xi^-e^5 P yfSW5 $:ONLi£jg$£mib^ill2 

1 ^3^5 7 7^^^ 3 9 &mWi£lt, 17!) V— yfSW7^0NL 
h7^T©1^3^f^2 9^m$c£r^U i«Jl^P»m2!l2 1 £lfrf££ii:i^Jl 



WO 2004/014107 PCT/JP2003/009495 

2 V Is—XJ yfSW2, g3'J SW3lrONU Jit— * H, T 

j^r-y^s o 9 o-e^**^ YiMT cft-tm*T 0 2 0 x^^: bfcBJf^ 

L-cv^fc£. ^Ty^fs i o o-*i^ iu u-xj yfswi, i2 y 1^- 

^^f^fSW2, I3yi ^^f^f SW3, fg5 y l/-*-f yfSW5 N ^6 

9 1/-^^ y^SW6, ^7 y l/ — *4 yfSW7 IrOF F T 4 

mmfr&fr&mfe^, mmmmxhtm^y^s 1 o 6x^4 y v—^^ 

SW4^0FF L7 ^^^4 £r#ik£^ 1N$$M<D7 n — *^Tt5 0 

%t^^^ 4<Dmfc&^feWi&^&%&<>xmm~fz>-7u-- vx&z> 0 * 

1 (75^^ 43t IHilte-e? 7 ^I2S bfc^ 2 (DM^ 7 3k <DMn.&)1£'&K X <9 iBl&lr 

5 7 ±©t-^ 7 2 twoife s ^jnit si^) \B\m-&7*Gim 

HI2 8, I3 2 9 > m 3 0 <D7 n — ^ — Y XWkM*J\~t % « 

%-f% i mmnrnzm 2 s^tiutp^t^o 02 7<Dx^y7s 1 0 5-e 

yZfS 1 1 0— iitf 0 r ZX*m&l'WctfX^Z>Tl<'T-r 4<DWJk#?mT 1 

tfVDXTvT'S 1 2 O-e^lh^-r-^ — -fey h£rfTV\ ^7y^S130 



WO 2004/014107 



PCT/JP2003/009495 




- 19 - 



i wtfeisftK-nm^mT o ©natu^ bfcm-a^— ®\*m 3 i ^-r„ 

^^^^^^^^T-^-T-^jfej^fe-f^-rvy^S 1 5 o-efH4 y V— ^ yfSW 
4SrOF F UTV7"^-4(^lHl^>lr'(^lh$-fr6o -£ LT*^ y:/S 1 4 OKM9 , 
W&Ml 5#|»V^V^}6»£5j&»©¥ll£«rfTVV H 5 V^T Vn 6 £ ^J^i~ 5 

IKt) te, xTyfS 14 0. S 1 5 ooMlrl'Jlto -^comjpi 5^WV^X 

^7°S 1 8 Ofcmfy, U—Xj yfSW4^0FF L7yft4 <DlU$K3-r 

15, ^T^^S 1 3 Ofrh^y^S 1 7 0*"X?O«!!a*:iftt)5g-t-, 
ftl:i2HlIllr@ 2 9 &#HgLTtfc9!1-£o buIBEI 2 7©^f^S l o 

5-c\ jnw&^a*si«««SEJnf»-e5tev^^ (m%, M-$bm<o^^ te> H29 

(Z^^s^S 2 1 0— itfro r.r*CT^^-fltJhftftS 1 £riS!^U fc(DXTy 

2 2 o-e*rtaST s©tftw*ffv\ xtv7s 2 3 o^ittp„ 

HV^V^/^tf^^U W^TV^HU ^f^S 2 4 0fl4!JV^'f 
yfSW45:OFF 17^7^4 <DHIfe^#lh$^:6o tt^f s/^S 2 3 0 
fi:^^||v^-CV^6^^5^<^ i l ^ lJ^*^TV^ > H # 5 PI T V ^ •?> £¥U3M~5 
PSDte. 7fy/S 2 3 0, S2 40©»i!)It. 35P*SR!v>-cv^ftv>fcJW 
^-t~5^> yyS 2 5 0^I^ S4yi/^^SW4SrONL7yf 
^-4^[El^$-^?. 0 

#Cfcl % JX-r y7>S 2 6 OT\ i«|TS^, HfrfB^S'^S 2 1 0«l 
ig^ N ^4'jV^^'S'f SW4l:OFFL7yft4©[El^#il:^, *Pfi 



WO 2004/014107 



PCT/JP2003/009495 




- 20 - 



S 2 2 Ofrb^^r y^S 2 6 0'^-C i O*OiS$r# ( 9agi"o 

QO^^yfS 3 1 O^Mtfo rrT-T^^ih^T 1 Srlg^b. ^<D7=r 
3 2 0-e#It^^-^ — O y -fe v b£rfrVV 7f^yS3 3 Ofclii^ f?lk 
— <D*>$^ hT v7$:ft? 0 ^f5'7'S 3 4 0X\ B&m^X^Z> 

A^J^&^JfcU HflV^-CV^kf, ^07f y^S 3 4 1 !Ufe^ 7 

bTV^a^^£:¥lj5£i-5o ^fflbTV^tb^, ^-T^-(D^^^T^ 

^'fcfofrb'f XTyZfS 3 5 0X^4 V yfSW4?:OFF UT^ft 

4 (D\Eim;*&±& s &Z>o ^1X^75/^8 3 4 0^11), ff^jp^iiflV^TV^ ;o> 
^tfxD^J^SrfTVN H^HI^TV^ ^o|U^ 7 £rl£ffl bTV^S £ mfelrZ 
PS<9{3\ 7T5'7'S 3 4 0 > S341, S 3 5 O (DmM&Mi <9 il^o — 

3 4 lX0fe^7?:fffl bTV^V^¥lJ^i-5 ^T^jy^S 3 6 0 — it^. 
g4JJ SW4^ONL7yft4^01ig§*5o ^fc^^s/^S 3 

4 ox»mftffl^x^t£^tmj£^fcWi&-bmmfc, xtv^s 3 6 0— m 

4 y 74 yfSW4 ^rON bT>-7"^-4^r|Hl^$- ; a:§o 

Xf^^S 3 7 0T\ ^Jh^-Y-^— h-fiftf^ ftfflfi^T- y 3 
1 OT^^bfcBJf^T 1 ^^bTV>S^30>?r^J^-r5o itbTV^fcf, 
y7*S 3 8 0 \Z.m&, B4 y 74 SW4?fOFF L7yft4O0fe& 
^it;*^ tom&V?*— ^J^T-r^o i§bTV^tt*Lfc?> ^T^S 3 3 0t 
M^K ^■ryT ,, S330^P>^7^7 p S37 0 ^X*OM?:» 9 51i~o 

&&jtx^&±&<Dfflmtemm\zft<2X-b£^o ^jp^^r^-t- 



WO 2004/014107 PCT/JP2003/009495 



WO 2004/014107 PCT/JP2003/009495 

3. SfriBir-:7VWi, ii(rfB«afe© • ;££f£*K ^<D|U^^«t 9 HNS 



WO 2004/014107 PCT/JP2003/009495 

# - 23 - 0 

8. flrfB7i'f l «SR1S#©Sm*P<D±^ 

nfct>©t^ot, rnmmm &u a* r ^ © m <o ±m k r m * ft k: ^ 

ttttfct><DT*£>oT, ftfrlB^JW^T^^^-^ftrfB^MgP^R^^I^^^^S 
14. BulBTt-^OiP^#ih^. Bf^^^T^SfilBT^^^-SrlHl^^-^^it 



WO 2004/014107 PCT/JP2003/009495 

• - *« - • 

tar fc — * inm# : JLh^Btii2?i.s^m^-c^ttj $ *L*:i&£#j3f j^isjr kit** 5 * 
is. Huiam^^Sr^ffl u&v^^te. HuisTt-^M^itmsuiap^p^ 

fllt?^ H^^IBr^^^(^IHlteIbf^S^^itU/iV^^i^#mi:•r5it3^^^l 3~l 
7 <^v>-ftt^^iB«<Di^Mi»nm^@o 



WO 2004/014107 

# 



1/29 



PCT/JP2003/009495 

# 



FIG.1 




WO 2004/014107 



2/29 



PCT/JP2003/009495 



FIG.3 




WO 2004/014107 



3/29 



PCT/JP2003/009495 



FIG.4 



H 




5 



WO 2004/014107 



4/29 



PCT/JP2003/009495 




WO 2004/014107 



5/29 



PCT/JP2003/009495 




WO 2004/014107 PCT/JP2003/009495 

6/29 




WO 2004/014107 



7/29 



PCT/JP2003/009495 




FIG.9 



72' 

/ 



WO 2004/014107 PCT/JP2003/009495 

8/29 




WO 2004/014107 PCT/JP2003/009495 




FIG.11 



H 



WO 2004/014107 



10/29 



PCT/JP2003/009495 



FIG.12 




41 



WO 2004/014107 

• 



11/29 



PCT/JP2003/009495 



FIG.14 



46 




45 



/ 



WO 2004/014107 



12/29 



PCT/JP2003/009495 



FIG.15 




44 



FIG.16 





72 



75 
76 



48- 




73 

— 74 




44 




WO 2004/014107 



13/29 



PCT/JP2003/009495 




WO 2004/014107 



14/29 



PCT/JP2003/009495 



FIG.18 



75 
76 

6- 



FIG.19 



72 71 

( ( 






w 







43 



413 




41 



1 k42a 
4 




75 
76 



6- — 




WO 2004/014107 



15/29 



PCT/JP2003/009495 



FIG.20 




FIG.21 




72 71 

( ( 



I . 42d 

41 



4 



1 



M 



WO 2004/014107 PCT/JP2003/009495 

16/29 




WO 2004/014107 

• 



17/29 



PCT/JP2003/009495 



FIG.23 




WO 2004/014107 



18/29 



PCT/JP2003/009495 



FIG.24 




WO 2004/014107 



19/29 



PCT/JP2003/009495 




WO 2004/014107 PCT/JP2003/009495 

21/29 



FIG.27 



1 SQ10 
ADf&^tB^rCM 



S020 



iraf&B#raf&5E:TO 



I 



S030 



S040 



S050 



SW1 . SW4, SW6 ?|-> 




S071 



SW5, SW7 SW2, SW3 



S072 



I 



S080 



S090 




S100 



SW1 , SW2, SW3, SW5, SW6, SW7 




S106 



SW4 ^"^ 



PCT/JP2003/009495 

22/29 




S110 



S120 




WO 2004/014107 PCT/JP2003/009495 

23/29 



FIG.29 




S210 





I#Pb1S1<7>IS^ 


► 


S220 






S250 



SW4 




WO 2004/014107 PCT/JP2003/009495 



FIG.30 




i S320 



S330 




SW4 ~] 



WO 2004/014107 PCT/JP2003/009495 

25/29 




m m a ft is mm® 



WO 2004/014107 



26/29 



PCT/JP2003/009495 

# 



FIG.32 




FIG.33 



WO 2004/014107 

• 



27/29 



PCT/JP2003/009495 



FIG.34 




FIG.35 



WO 2004/014107 



PCT/JP2003/009495 



28/29 



FIG.36 



c 



WO 2004/014107 PCT/JP2003/009495 

29/29 



FIG.37 




FIG.38 




INTERNATIONAL SEARCH REPORT 



application No. 
/JP03/09495 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 H05B6/78, H05B6/72 f H05B6/64, F24C7/02, F24C15/16 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

Int. CI 7 H05B6/78, H05B6/72, H05B6/64, F24C7/02, F24C15/16 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Kbho 1922-1996 Toroku Jitsuyo Shinan Kdho 1994-2003 

Kokai Jitsuyo Shinan Koho 1971-2003 Jitsuyo Shinan Toroku Koho 1996-2003 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 53-90043 A (Matsushita Electric Industrial 
Co . / Ltd . ) , 

08 August, 1978 (08.08.78), 
Full text; Figs. 1 to 3 
(Family: none) 

JP 53-101753 A (Matsushita Electric Industrial 
Co. , Ltd. ) , 

05 September, 1978 (05.09.78), 
Full text; Figs. 1 to 4 
(Family: none) 

JP 59-14294 A (Matsushita Electric Industrial 
Co. , Ltd. ) , 

25 January, 1984 (25.01.84), 
Full text; Figs. 1 to 3 
(Family: none) 



1-18 



1-18 



1-18 



fx") Further documents are listed in the continuation of Box C. See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing 

date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"0" document referring to an oral disclosure, use, exhibition or other 
means 

T* document published prior to the international filing date but later 
than the priority date claimed 



"V later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
02 October, 2003 (02.10.03) 



Date of mailing of the international search report 

21 October, 2003 (21.10.03) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCJMfc[P03/09495 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



US 6076957 A (BEL ART PRODUCTS, INC.), 
20 June, 2000 (20.06.00), 
Full text; Figs. 1 to 5 
& JP 2000-237566 A & 
& GB 2348588 A & 
& AU 1752900 A 



1-18 



SE 403 A 
DE 10008041 A 



JP 5-54910 U (Sanyo Electric Co., Ltd.), 
23 July, 1993 (23.07.93), 
Full text; Figs. 1 to 3 
(Family: none) 



1-18 



Form PCT/ISA/210 (continuation of second sheet) (July 1998) 



T/JP03/0 9 4 9 5 



"a! mm<Dm-fz&m<Dftm (i po ) 

Int. Cl' H05B6/78, H05B6/72, H05B6/64, F24C7/02, F24C15/16 



IME«rf?ofc*/MWSf«- (B§gt#lf#§g (IPC) ) 



Int. Cl 7 H05B6/78, H05B6/72, H05B6/64, F24C7/02, F24C15/16 



H^SUfflffS^fS 1 9 22-1 9 9 6^ 

B*B&H&l£f£E&fll 1 971-2003f 

B#B&&Hfl!£fl&&$R 1 994-2003f 

H #BHJ8£rli£gSt<&$R 1 996-2003¥ 



lisst-tf Lfcs^x— (t*-*-^— mek&ai vitmm) 



c. 













A 


JP 53-90043 A 
1978. 08. 0 8, 


H51-3H 


(77 5!) — U 


l 


-18 


A 


JP 53-101753 A (t&T*» 
1978. 09. 0 5, mi ~4m 




l 


-18 


A 


JP 59-14294 A 
1984. 01. 25, 


Mi -3m 




l 


-18 


|x| c«©i»#fct)3Ciltoss3?iia|6S*bTV>5 - 


□ 


/<y 5" K7 7 ?y -fclW-a»Mft*r'#J 


?8o 



TEj SBKttJHBM«)ttUK««:»4m-C2>Sdt« Bl^tttJgB 
TPj BIRtUKBW^ *>o«3te»©^aio»!8fcjS;attUB 



r&j i-/<ryh77$y-s:K 



0 2. 10. 0 3 




B*m<$fVT (ISA/J P) 
100-8915 


* WF # - (S) 
ffilS## 03-3581-1101 F 


3 L 3 0 2 4 


3 3 3 5 



«5CPCT/ISA/2 10 (1 9 9 8^7^) 





H^UJM-i- PCT/JP03/09495 










A 
A 


US 60 7 6 9 5 7 A (BEL ART PRODUCTS, 
INC. ) 2 000. 0 6. 20, #X 131-5 
& JP 2000-237566 A & SE 403 A 
& GB 2348588 A & DE 10008041 A 
& AU 1752900 A 

JP 5-54910 U (H#iitS#|h) 
1993. 07. 23, ±X, Ell -3 (^t^V— ft.L) 


1-18 
1-18 



iSPCT/ISA/2 10 (S5?2-<-iJ<Djggt) (1 9 9 8#7J?) 



